retired in 1974. His appointment at University College involved the teaching of zoology in all its aspects to students studying for their external degree of the University of London. In addition to teaching these, very few, undergraduates he was expected to lecture for three hours a week to the Education Department students. It was probably at this time and in this atmosphere that Barrington developed his fine lecturing style and his ability to distil essential meanings from the literature.
In 1934 Ernest Barrington was made head of the Department of Zoology at the age of 25. During the next four years, in addition to his teaching duties, he appears to have devoted much of his time to a study of the digestive system of the protochordates and ammocoete larvae. It was this work that enabled him to be awarded a Rockefeller Foundation Fellowship in Comparative Physiology in 1939. He went to work under the guidance of Professor B.P. Babkin in the Department of Physiology at McGill University, Montreal.
World War II left Barrington stranded in the New World. Fortunately he was able to continue his fellowship at Harvard for a short time and in 1940 he became Buell Gallaghar Visiting Professor in City College, New York. He was able to return to England in 1942 and married Muriel Catherine Anne Clinton in 1943. They settled in a house in 'The Park', a residential area close to Nottingham Castle. Until after the War Ernest Barrington's research had mainly been concerned with studies on com parative digestion. Perhaps it was the intimate anatomical relationship between the exocrine and endocrine pancreas that turned his interests during the 1940s from comparative digestion to comparative endocrinology, and a study of the Islets of Langerhans in cyclostomes and Amphibia. These interests initiated the growth of an area of scientific research, namely comparative endocrinology, for which he was to become well known. It was such problems as the origin and the role of the thyroid gland in lower vertebrates, along with its relation to the pituitary gland, that were to exercise his mind, and that of his colleagues, for the next 20 years.
It was in 1945 that he was appointed Reader in the, soon to become, new University of Nottingham. At this time with a staff of three lecturers, he began to plan the expansion of the Department of Zoology to meet the influx of returning ex-service men and women. He was awarded his D.Sc. in 1947 and became the first incumbent of the newly created Chair of Zoology in 1949.
At this period in his life Ernest Barrington was, as he was all his life, round of face and benign of feature. However, behind those comforting features and twinkle of the eye there lay a very private person. Very few of his colleagues, research assistants or research students felt that they could ever achieve any degree of intimacy with him. However, there was always a charm and reasonableness about him that enabled him to retain the good will of the majority of people with whom he worked. Nevertheless, he was somewhat autocratic in his dealings with his junior colleagues and research students and maintained a formality with them that would seem out of place today.
Most of his students, both undergraduates and postgraduates, remember him as a fine teacher with many ideas, but one who was not an experimentalist. This appears to be unusual, because as a pianist he had great manual dexterity and when retired he took up petit-point embroidery. Yet in the laboratory he was untidy and accident prone. Although he was a skilful microscopist, cover-slips suffered in his exploration for cells.
His students and his research assistants kept him away from their experimental apparatus for fear that he might, if given free rein, break something that they had spend much time in constructing.
Although an enthusiastic field worker he appeared to be just as accident prone when collecting animals as he was in the laboratory. There are several accounts of him losing gum-boots in estuarine mud while on field courses, or in Derbyshire river mud while collecting ammocoetes for his research.
It is not then, as a designer and operator of elegant experimental apparatus that Ernest Barrington will be remembered, but as someone who could communicate both by spoken and written word far better than the majority of zoologists. He had an ability to collate information from many diverse sources and present a coherent argument that impressed by its style and clarity. This ability and need to analyse and synthesize zoological data was always present in the thinking of Ernest Barrington. He would have had no objection to an account of his life being headed 'life history' for his whole life was spent in trying to unravel some of the tangled skeins of animal life histories. Shortly before he died, in reply to the editor of a scientific journal, after a critical review of a submitted manuscript, he said, 'I am sorry if I sound in a melancholy mood; put it down to trying to extract some principles and generalisations from current and recent literature in the cause of two chapters for two different books.' Unfortunately the books were never written.
In the early years of its existence the University of Nottingham benefited greatly from the presence of its first Professor of Zoology. Ernest Barrington, as the 'reason able man' was in great demand on University committees and in 1956 he became Deputy Vice-Chancellor for a period of three years. However, it was as the University Public Orator, a post that he held for six years that Barrington excelled in his university duties. The granting of honorary degrees, whether to politicians such as Harold Wilson or authors such as J.R.R. Tolkien were enhanced by the wit and erudition of his orations. He obviously enjoyed both the researching and the declaiming of these eulogies.
It was at this period that Barrington became very active in the concerns of the Zoological Society of London. This devotion to the Society remained with him all his life. He served on its council for 15 years during the period 1962-1981. He was a member of the Awards Committee for 11 years, the Zoological Record Committee for seven, the Publications Committee for fifteen, the International Zoo Yearbook Committee for eight, and the Zoological Research Committee for two years. He was the first chairman of the joint BIOSIS -Zoological Society Advisory Committee for the Zoological Record. For his services to the Zoological Society he was awarded their Frink Medal in 1976.
Ernest Barrington also served the Institute of Biology well. He became a founder member of the Institute in 1950 and was the first chairman of its Midlands branch. He was also the chairman of the joint Royal Society -Institute of Biology Education Committee during the setting up of the Biology Teachers Centres. But his greatest contribution to the Institute of Biology was when he became its President in 1980. His Presidency covered the celebration of the Institute's receipt of a Royal Charter and he guided its council in the planning of events to mark this occasion. It was not merely in the organization of social events that Ernest Barrington made a good President. He played a very active part in the providing of information to biology lecturers, teachers and students on their funding, employment and professional status. This was made even more necessary by the fact that during his Presidency, in 1982, reduction in university funding was announced by the Government. From the end of World War II until this time finances available for tertiary education had increased year by year. He worked with the officers of the Institute of Biology to publish the facts and to point out the implications for science, and particularly, for biology.
In On retirement Ernest Barrington and his wife, Anne, moved to Alderton, a small village near Tewkesbury in Gloucestershire, where he took a keen interest in village life. Particularly, he was able to take part in the musical life of the village. He became the organist and choirmaster at the Parish Church in Alderton. As well as being able to devote more time to his first love, music, he was able to do more gardening and cooking, the latter of which was said by his daughter to be 'venturesome but guided by scientific principles'. He also developed another aspect of his manual dexterity, so well seen in his organ and piano-playing by becoming, as previously mentioned, interest in petit-point embroidery.
The Barringtons had two children: Heather, a clinical biochemist, and John who is a librarian.
S c i e n t i f i c r e s e a r c h
The first two scientific papers published by Barrington were of a classical zoological form and were concerned with the development of the skull of the duck and with the caudal fin of two species of teleost fish. All this work, as might be expected, demon strated the influence of his mentors, de Beer and Goodrich. However, in 1935 he published his first work relating to digestion in the lower vertebrates, followed by a more definitive paper on digestion in the ammocoete larva in the Proceedings o f the Royal Society of 1936. Just why he became interested in this subject is not explained in any of his subsequent writings or correspondence. In the course of investigation into the digestive processes of cyclostomes he found that proteolytic digestion in the ammocoete larva was markedly similar to that of the Ascidiacea. In extracts of the anterior end of the so called mid-gut it was possible to demonstrate a strong proteolytic activity of the tryptic type.
This later work laid the foundation for investigation over several years on feeding and digestion in lower chordates. In 1937 he published an extensive report on the digestive system of Amphioxus(Brachiostoma) lanceolatus. This was followed in 19 by a similar substantial publication on feeding and digestion in Glossobalanus minutus, done during a visit to the Stazione Zoologica in Naples. He found that the proboscis and collar of this animal constituted a simple ciliary mechanism which, aided by the current created by the pharynx, enabled the animal to take in material in suspension in the water or from the surface of the sand. This primitive feeding mechanism is normally obscured by the fact that the animal burrows in the sand. He also described for the first time the process of carbohydrate and protein digestion in this animal.
During the tenure of his Rockefeller Foundation Fellowship at McGill University, Barrington did his only published research on a higher vertebrate. It concerned the influence of secretin on the pancreatic secretion in the cat. This was published in 1941. He concluded that, 'secretin directly stimulates the discharge of zymogen, and that the enzyme content of secretin juice does not result merely from the passive washing out of the zymogen by the fluid passing through the pancreatic cells'. This foray into mammalian physiology was, of course, prompted by his comparative interests. In previous work he had shown that zymogen cells corresponding to those of the pancreas of higher vertebrates appear to be located in the gut epithelium of the lamprey. He concluded that the secreting mechanism may have evolved first as a local hormone.
In 1942 Barrington published a review of gastric digestion in the lower vertebrates. He concluded from this review that true gastric digestion involving the action of pepsin, appears to be found in animals only in the Chordata and, in this group at the present day, only from Pisces upwards. He suggested that its appearance (like other functional and structural changes) may be correlated with the change from microphagy to macrophagy that occurred in the early history of the phylum.
It was also in 1942 that Barrington published a classical paper on the blood sugar and Follicles of Langerhans in the ammocoete larva. In this work he described how endocrine cells in the wall of the alimentary canal became vacuolated after glucose injections, and how after cautery and destruction of the cell areas there was an increase in blood sugar. These cells were identified as being homologous with the beta, insulin secreting, cells of higher vertebrates. This work was followed up in 1945 by a detailed morphological description of the pancreatic organs of the lamprey and the hagfish. He was, however, unable to separate histologically alpha and beta cell types in the tissue as were seen in higher vertebrates. He concluded that the cells of these pancreatic islets, although superficially differing greatly among themselves in appear ance, should be interpreted as representing stages of a single cell cycle. Barrington spent several years endeavouring to establish the cytological evidence for the insulin secreting beta cell and the possible glucagon secreting alpha cell in cyclostomes, amphibia and reptiles. He published several papers on this topic but was unable to show any differing cell types in the islet.
It was probably because of this failure that he next turned his attention to the thyroid of fish and to the endostyle of the lower chordates.
In 1952 he published, with A.J. Matty, his first work on the thyroid gland of the minnow, Phoxinusphoxinus, in which they demonstrated a relation between this gland and the reproductive activities of fish. He also demonstrated his interest in the comparative physiology of the thyroid with a review, in that year, of the subject in Biology. This interest in the functional role and of the origin of the thyroid gland was one that he pursued for may years.
In 1954 Barrington and Matty extended their observations on the thyroid gland of the minnow indicating seasonal variation of activity. They also demonstrated that, unlike the situation in mammals, where there is an inverse relation between glandular activity and temperature, no such relation existed in fish. In 1955 they reported on the existence of two main types of cyanophil cell in the adenohypophysis of the minnow and that one of these cells was responsible for the secretion of thyrotrophin and hence thyroid activity. Thus a pituitary-thyroid axis was established for teleost fish similar to that found in higher vertebrates.
Was there any indication of thyroid-like activity in the protochordates? Barrington & Franchi (1956) and Barrington (1957) demonstrated organic binding of iodine in the endostyle of Ciona intestinalis. Thus strong support was given for the interpretation of protochordate endostyle as an homologue of the thyroid gland. Autoradiographs showed that it was the epithelial cells of the endostyle that bound iodine and which were distinct from the glandular tracts of cells which provided the secretions utilized in the feeding mechanism. There appeared to be a close resemblance between the endostyle of Ciona and that of the ammocoete larva of the lamprey. Barrington (1958) also examined the endostyle of and gave an account of its organization, with particular reference to the distribution of the sites of mucous secretion. Autoradiographic studies showed that the centre of distribution of organi cally bound iodine was associated with the tips of the mucous secreting cells and not with the glandular tracts. He postulated that this specific iodination was a biochemical specialization which was of physiological significance to the organism. Barrington & Barron (1960) observed, however, that it was not only the endostyle of the protochor dates that bound iodine. They found that there was organic binding of iodine on the surface of the tunic of Ciona. The bound iodine was in the form of diiodotyrosine or thyroxine. They suggested that the wearing away of the iodinated protein of the cuticle would be released into the water and could easily enter the alimentary canal along with food particles. This iodinated protein might then be utilized by the animal.
Iodine binding by ascidians and the larval lamprey were further explored in several publications with M. Sage (1962; 1963a; 19636; 1966) and with A. Thorpe (19636; 19656; 19656; 1968; 1972) . No evidence for a thyrotropic hormone action in these animals was obtained. The only response to goitrogens was hypersecretion of the glandular tracts of the endostyle, although these cells were believed not to bind iodine (0-During this period his postgraduate students were continuing to study thyroid function in fish. Barrington et al (1961) immersed yearling rainbow trout in thyroxine solution or fed them with thyroid powder and obtained marked stimulation of growth, both in weight and length. They found that results were closely dependent upon the conditions under which the animals were maintained. Barrington & Rawdon (1967; 1971) and Barrington & Barber (1972) published work on the influence of thyroxine on the skeleton and cartilage of both the rainbow trout and the brown trout. They found that immersion of fry in thyroxine promoted the synthesis of bone in the branchial arch skeleton. They suggested from this work that the sensitivity to thyroxine in the young alevin created the possibility that adaptive changes in this sensitivity might provide a basis for the evolution of thyroidal regulation of metamorphic changes during early teleost development.
Barrington's last practical research work was that performed with his research student, G. J. Dockray. In this work he turned back to his earlier interests in gastroin testinal hormones. In 1970 they prepared secretin and pancreozymin extracts from the intestine of the river lamprey, Petromyzonfluviatilis, and the marine lamprey, zon m arinus, which had been trapped during their anadromous spawning migration when feeding had ceased. Both methanol soluble and methanol insoluble fractions, from both species, evoked in the rat an increased flow of pancreatic secretion and an increase in its protein concentration. Similarly in 1972 Barrington and Dockray were able to show that extracts of intestine of the eel, Anguilla , stimulated the contraction of the gall bladder of the rabbit and evoked the release of fluid and protein from the pancreas of the rat. These properties resembled those of mammalian cholecytokinin-pancreozymin.
During these years of practical research and in the directing of research, Barrington wrote his books and reviews. It was perhaps in his review articles that he made as important a contribution to teaching and research as he did in any of his experimental research. In the past 20 years there can be few research workers concerned with feeding and digestion of fish who have not read his many reviews on the alimentary canal and digestion, and on gastrointestinal hormones in fish. He also wrote several articles on hormones and evolution. It was in the writing of these, and other evol utionary theses, that one feels that Barrington was most at home. It was here that he could develop arguments, propound views and display his considerable erudition. This is perhaps best seen in his essay, 'Evolutionary aspects of hormonal structure and function ' (1978) , but all of Ernest Barrington's writing is both a pleasure and an instruction to read.
B o o k s
It was not until 1963 that Ernest Barrington published his first book. This was An introduction to general and comparative endocrinology. Although he wrote several books after this, it is this first one for which he is best known. It was in 1948 that the first textbook of general endocrinology, written by C.D. Turner, was published to 'present the general and comparative aspects of endocrinology in a manner that would meet the needs of students specializing in biological sciences'. Research in comparative endocrinology, as it became known, proliferated at this period and the first interna tional symposium was held in 1954 in Liverpool, to be followed by a larger meeting in 1958 held at Cold Spring Harbor, New York. Barrington took an active part in both these meetings. Recently, Lord Zuckerman wrote of the 1958 meeting, 'I knew very little about Ernest Barrington before I met him at a Cold Spring Harbor symposium years and years ago, when I was enormously impressed by the paper he gave'.
A n introduction to general and comparative endocrinology stands along with a similar text by the Americans A. Gorbman & H. A. Bern as possibly the best written accounts of comparative endocrinology. Barrington believed that although the science of endocrinology had its roots set deep in clinical observations, supplemented by experi ments on convenient laboratory animals, it must never neglect other groups of animals. He also believed that endocrinology was a branch of biology and not merely a specialized section of mammalian physiology. The accumulated, and rapidly growing, knowledge of the general and comparative endocrinology of the 1930s and 40s required someone to provide a path of entry for teachers and students. This Barrington did in his first book. Explaining the comparative approach of zoology and physiology, he often quoted W.M. Bayliss who wrote in his great text on Principles o f general physiology, comparative physiology was sometimes apt to become in great part a description of functions peculiar to certain lower organisms, even when they throw no light on the activities of the human body, which are, after all, the most vitally interesting and important problems presented to the physiologist.... In treatises on comparative physiology, copious details of alimentary or digestive mechanisms will be found, but no discussion of the general nature of the action of enzymes.
Barrington thought that some of the readers of his book might not necessarily feel that the activities of the human body were the most interesting of biological problems, but that they should compare hormone with hormone, system with system and should arrive at statements of general principle.
He reinforces this view in his book, A n introduction to general and comparative endocrinology, by describing the opinion of William Harvey:
We see him still, (through the eyes of Aubrey), wearing his dagger, as the fashion then was, which he would be apt to draw out upon every occasion -not offensively, as a more recent biographer insists, but merely in the way of gesticulation! -and we can here him answering those 'who say that I have shown a vainglorious love of vivisections, and who scoff at and deride the introduction of frogs and serpents, flies, and others of the lower animals upon the scene, as a piece of puerile levity, not even refraining from opprobrious epithets. To return evil speaking with evil speaking, however, I hold to be unworthy in a philosopher and searcher after truth; I believe that I shall do better if I meet so many indications of ill breeding with the light of faithful and conclusive observation'.
A n introduction to general and comparative endocrinology had a second edition in 1975. With typical thoroughness the book was revised, new material was added and old hypotheses overthrown. However, the fundamental plan remained the same, with its emphasis on comparison and scientific generalization. Invertebrate endocrinology was also discussed in more detail in this edition. Barrington did not hold the view that invertebrates and vertebrates (or, more strictly, chordates) should be discussed as though they occupied totally unrelated segments of the animal kingdom, with the one offering little towards the understanding of the other. He pointed out that this approach, which may be a matter of convenience in the writing of textbooks was based on too narrow a vision and that unrelated groups, by the exploitation of common principles and materials may independently evolve analogous systems that are remark ably similar in form and function. This is well shown by the endocrine systems of invertebrates as compared with those of vertebrates, particularly in relation to the use made of neurosecretion. Barrington was always careful to explain that within the invertebrates similar systems are not necessarily homologous because they are found within the same phylum, or that there is a direct relationship between the phylum Annelida and the phylum Arthropoda.
The next book Barrington wrote was Hormones and evolution published in 1974. This was to some extent a popularization of his previous book but was in no way an oversimplification of his concepts of the origin of endocrine glands. He began by viewing endocrine systems as a manifestation of need in living organisms for chemical coordination. These systems are products of evolution and become, in the course of their history, as markedly characteristic of the biochemical organization of particular groups of animals as do the morphological features that have long constituted the basis of classification and analysis of animal relationships. The approach in this book, as in all his writings, was to explore how systems might have arisen and then to see how these systems, once they have arisen as characteristic features of a particular group, were able to retain the flexibility needed to satisfy the changing adaptational require ments of that group during its history. Barrington, in his book, reviewed in fine detail the molecular evolution of thyroid hormones, steroids and polypeptides. He showed that, with the exception of the thyroid gland, morphological analysis has little to offer regarding the origin of those parts of the vertebrate endocrine system that secrete steroid hormones, except to say that the tissues involved arise from, or are associated with, the coelomic epithelium. Molecular analysis provides more information, since these hormones are products of metabolic pathways that are of virtually universal distribution, in one form or another, in living organisms and that they have provided a basis for adaptive radiation at the molecular level. Barrington pointed out that some of the hormonal steroid molecules of vertebrates must almost certainly have existed before the animals themselves emerged, and that it seems likely that the evolution of this group of hormones is a consequence of natural selection acting to favour the synthesis of those steroid molecules, that proved to have some particular biological effectiveness. Some of them may have appeared initially as by-products of, or inter mediate stages in, those pathways, and the incorporation of progesterone into the reproductive processes of mammals could, he suggested, provide a particularly likely example of this possibility.
In Hormones and evolution Barrington also developed the view of the Nobel Laureate, Peter Medawar, namely that is it not hormones that change but the uses to which they are put. There is a wide range of potential variability in the metabolic pathways of the steroids, but despite this there seems to be a general constancy in the molecular structure of steroid hormones in all of the main classes of vertebrates. Thus, Barrington held, we are driven to conclude that flexibility in adaptation has been secured by modification of the target tissues. This solution ensures the maintenance of constancy in the fundamental relationships between the hormones and the cell processes that they are regulating, while allowing the expression of these processes to be modulated in response to changing adaptational needs.
In 1965, when he wrote The biology of the Hemichordata and o f the Protochordata, Ernest Barrington returned in some measure to his research interests of previous years when he carried out his investigations upon Hemichordata and upon Chephalochordata. The Protochordata lack a vertebral column and yet they possess certain other features including a notochord, a dorsal and tubular nervous system, and a perforated pharynx which makes it necessary to include them in the phylum Chordata. The evolutionary and functional relationships of these animals had obviously fascinated Barrington for many years. In this book he again drew attention to the distinction commonly drawn between the vertebrates and the invertebrates as being artificial. He also suggested that one way of achieving a more satisfactory approach to vertebrate relationships was to recognize an assemblage of the Deuterostomia which would include four phyla: the Echinodermata, the Pogonophora, the Hemichordata and the Chordata. He regarded the Protochordata (Urochordata and Cephalochordata) as being the invertebrate members of the Chordata, linking the vertebrates with other deuterostomes. He regarded the protochordates as being highly specialized and thought it was a mistake to expect to find in them a straightforward sequence of stages in the origin of vertebrate organization. He felt that there was no final agreement on the status of the Hemichordata, a large gap separating them from the Protochordates.
Barrington also suggested that the Deuterostomia were derived from sessile or semi-sessile ancestors, bilaterally symmetrical and with a tripartite body and coelom. They would, he remarked, have been microphagous and would have collected their food externally, by means of ciliated tracts or tentacles. The drastic metamorphosis of modem echinoderms suggested to him that they have departed a long way from those ancestors, whereas the Hemichordata with their simpler metamorphosis have re mained closer to them. The Hemichordata have developed openings in the wall of the pharynx. This feature might, according to Barrington, have arisen initially to dispose of the incoming currents of water that were created by the feeding mechanism. In due course it led to the development of internal food collection, through the agency of a specialized pharynx, in a group, which was the common origin of vertebrates, cephalochordates and urochordates. The larva of this group, perhaps derived from a ciliated larva of earlier forms, became increasingly specialized for pelagic life and, by neoteny, gave rise to free-swimming adults from which the vertebrates and the cephalochordata were derived. The biology of the balanossids, the ascidians and Amphioxus are described in this book and their evolutionary relationships explored, but Barrington was searching here for signs of the vertebrate thyroid and pituitary. In both the urochordates and the cephalochordates the ciliated groove in the floor of the pharynx, the endostyle, has a secretion that is of central importance in pharyngeal filtration. Barrington had discovered that iodine was organically bound in the secretions of the endostyle and that they were probably able to form monoiodotyrosine, diiodotyrosine, triiodothyronine and thyroxine. The endostyle, which is also present in a modified form in the ammocoete larva of the lamprey, disappears at metamorphosis and in part gives rise to the thyroid gland. Barrington was of the opinion that the production of thyroid hormones is a result of natural selection acting on the products of random iodination of tyrosine in the endostyle.
The problem of the origin of the pituitary gland is one that has exercised zoologists for many years. The pre-oral ciliary organ, the neural gland, the pre-oral pit, the wheel organ and Hatschek's pit are all structures seen in the protochordates that may possibly be homologous with each other and with part or all of the vertebrate pituitary gland. Barrington thought that it was reasonable to say that the ciliary feeding of these animals promoted the development in the front of the mouth of an organ that tested the incoming stream of water and added secretions to it. From these origins he thought that it might be speculated that these structures (or structure) might become sensitive to internal secretions in addition to (or in place of) external secretion. In this way the endocrine function of the pituitary gland could have become initiated at an early stage of vertebrate evolution. The lack of any classical neural homology between the structures in the protochordates and the neurohypophysis of the vertebrate pituitary remained to Barrington, as it does to others, an unsolved problem.
In his next book Ernest Barrington moved away from comparative and evolutionary endocrinology and produced a large textbook: Invertebrate structure and function. This book was reprinted in 1979 and remains a standard text of animal biology. Once more he emphasized that the line traditionally drawn in zoological teaching between the vertebrates and the invertebrates is an unfortunate one, and that it obscures the fundamental unity that underlies the organization of living animal material. He felt that although it was perfectly possible to teach biological principles through the vertebrates alone, such studies tell us little, if anything, of the origin of vertebrates or of the origin of the principles of biological organization.
Barrington was of the opinion that the vertebrate view was anthropocentric, possibly leading to over-optimistic generalizations obtained from convenient laboratory ani mals. He held that if there was to be exploitation of the dramatic advances of contemporary biology, there was a need for the widest possible extension of our principles of animal organization. This he felt must come from, in large measure, invertebrate studies. Therefore he selected the well-established (one might say wellworn) features of animal life: movement, nutrition and metabolism, osmotic and ionic regulation, information and coordination and finally reproduction and round them wove a story, establishing principles with his usual mastery. He wrote: 'My underlying theme is a self-evident one: that the business of animals is to stay alive until they have reproduced themselves, and that the business of zoologists is to try and understand how they do it'. In this book he demonstrated his understanding.
In the following year, 1968, The chemical basis o f physiological regulation was published in the U.S. A. This at first appears to be a fairly standard textbook on general physiology. The topics discussed are uptake of oxygen and energy; release of energy; water and ions; temperature and terrestrial life. When, however, one comes to read the book carefully (and all the books of Ernest Barrington must be read carefully -he made no concessions to the 'skimmer') one finds a breadth of understanding. Barring ton loved the historical approach in his teaching and this book, perhaps more than any other of his writing, demonstrates this. Long extracts from original and seminal works are quoted making this book one of the most interesting of all books on the develop ment of physiology published in the 20th century.
After 1968 Barrington did not write a new book until 1980. During the intervening 12 years, however, he was busy editing a number of symposia proceedings and compilations on hormones in development, hormones and evolution, and comparative endocrinology.
The last book written by Ernest Barrington was published in 1980. It was Environ mental Biology and was addressed to 'those students of the resource and Environmen tal sciences who do not have A-level biology', this was a challenge because all previous texts that he had written were for teachers, undergraduates and research workers. But with many years practice of elegant writing this challenge was accomplished with ease. The book is a series of essays following the pattern of earlier writings. There are accounts of the cell, energy, primary production, respiration, salts and water and life histories. These essays drew upon the vast amount of biological knowledge available on these topics and presented a series of 'overviews' that few biologists have bettered. Into this little book Barrington distilled much of our biological knowledge.
Perhaps biologists over the past several decades have taken too literally the celebrated saying of John Hunter: 'Don't think; try'. Barrington was not one of these biologists. All his writings displayed thought, critical penetration and creative imagin ation. He prefaced all his books with a quotation and if one reads these quotations carefully, whether they are from Empedocles, Dickens or Graham Greene, then his mastery of literary scientific syntheses becomes evident. 
